Proteinase inhibitors TPCK and TLCK prevent Entamoeba histolytica induced disturbance of tight junctions and microvilli in enteric cell layers in vitro.
Tight junctions and microvilli constitute an anti-invasive barrier at the luminal side of enteric cell layers. Both subcellular structures are disrupted following adhesion of Entamoeba histolytica trophozoites to enteric cell layers in vitro. It was our aim to analyse the molecular mechanism underlying this disruption. Therefore, we cocultured enteric T84 cell layers established on filter inserts with E. histolytica trophozoites and tested various modulators of enteric molecules, involved in the functional regulation of tight junctions, as well as inhibitors of trophozoite virulence factors on their capacity to maintain the transepithelial electrical resistance. Pretreatment of trophozoites with the proteinase inhibitor N-Tosyl-Phenylalanine chloromethyl ketone or N-Tosyl-l-Lysine chloromethyl ketone prevented the decrease in transepithelial electrical resistance whereas none of the modulators used to pretreat enterocytes were successful. Moreover, zymography and Western blot analysis revealed that both N-Tosyl-Phenylalanine chloromethyl ketone and N-Tosyl-l-Lysine chloromethyl ketone inhibited E. histolytica cysteine proteinases and prevented proteolysis of tight junction molecules ZO-1 and ZO-2 and of villin, the major actin bundling molecule in microvilli. Immunocytochemistry with an antibody against ezrin, an actin-binding molecule in microvilli, and phase contrast microscopy demonstrated that pretreatment of trophozoites with N-Tosyl-Phenylalanine chloromethyl ketone or N-Tosyl-l-Lysine chloromethyl ketone also prevented disturbance of microvilli and destruction of Caco-2 enteric cell layers in cocultures. Taken together, our results indicate that trophozoites use their proteinases to overcome microvilli and tight junction barriers during the invasion of enteric cell layers, that these phenomena could be prevented by pretreatment of trophozoites with N-Tosyl-Phenylalanine chloromethyl ketone or N-Tosyl-l-Lysine chloromethyl ketone, and that such pretreatment disabled trophozoites to destroy enteric cell layers in vitro.